Temperature dependence of AC susceptibilities χ' and χ'' are reported using frequencies 
INTRODUCTION
Among several factors that affect the measured properties of magnetic nanoparticles (NPs) include size and size distribution, magnetic field H, temperature T, interparticle interactions, and the time scale or frequency f m of measurements [1, 2] . The intrinsic anisotropy K a which is often size-dependent due to different contributions from bulk anisotropy K b and surface anisotropy K s also has major effect on the observed magnetic properties [3] [4] [5] [6] . In this work, we report our investigations of the magnetic relaxation of Ni NPs dispersed in silica with average particle diameters D=3.8 nm, 11.7 nm, 15 nm and 21nm by measuring the temperature dependence of the AC susceptibilities χ' and χ'' at f m =0.1 Hz, 1 Hz, 99 Hz, 499 Hz and 997 Hz.
The particles were synthesized via the citric acid sol-gel route with the Ni:SiO 2 composition of 15:85 [7] in order to increase the interparticle separation and hence reduce the interparticle interaction. For non-interacting NPs subjected to a slowly oscillating magnetic field h=h o cosω m t, χ' and χ'' are given by [2, 8] :
where the relaxation frequency f=1/τ is given [1,2]:
Here T a =K a V/k for a particle of volume V with k being the Boltzmann constant, χ o is the static susceptibility for ω → 0, ω m =2πf m and f o is the attempt frequency. For random orientation of the easy axis of the particles each with magnetic moment µ=M s V, χ' and χ'' of Eq. (1) and (2) can be written as [8] :
.
The blocking temperature T B of the particles is determined from Eq. (3) for f=f m yielding
In the presence of weak interparticle interaction (IPI), Eq (6) is replaced by Eq. (7) below, derived from the Vogel-Fulcher law [9] [10] [11] :
where T o measures the strength of IPI. According to Eqs. (6) and (7), T B increases with increase in f m . Also from the above equations, it can be shown that χ'' is maximum at ω m τ=1 and χ' and χ'' are related by [2] :
In this work, the above equations are used to interpret the frequency dependence of χ' and χ'' and determine T B , f o and T a , the latter leading to the variation of the anisotropy constant K a as size of the Ni NPs is varied. We also check the validity of Eq. (8).
EXPERIMENTAL RESULTS AND DISCUSSION
The NPs of Ni/SiO 2 (15/85) were synthesized following the procedure outlines in an earlier paper [7] . Annealing the samples at 400 
